This study was conducted in four departments of the North of Côte d'Ivoire from November 2016 to October 2017. The aim of the survey was to identify the gastrointestinal parasites responsible for the numerous mortalities and economic losses observed among guinea fowl breeders in the north of Ivory Coast. Thus, a coprological study of 448 feces emitted from animals or taken directly from the small intestine and caeca of dead animals was conducted in (LANADA). The results reveal the presence of five parasites Eimeria spp; Ascaris spp; strongle spp; Trichurus spp and Taenia spp. Coccidia is most represented with an overall prevalence of 42.85%, followed by Ascaris spp (16.07%), strongle spp (14.06%), Trichuris spp (5.35%) and Taenia spp (1.33%). The department of Korhogo has the most rate of coccidia with a prevalence of 77.68%. However, the department of Sinématiali hosts the highest diversity of parasite overall with the presence of the five parasites. Subjects infected are more pronounced during the wet season with the highest prevalence rates in animals over 21 days of age. To increase productivity in Guinea fowl breeding in the north of the country, it would be interesting to offer to breeders, a prophylaxis program adapted to this method of breeding.
Introduction
The improvement of poultry production, particularly those of a family type, remains a major challenge to meet the ever increasing nutritional needs of people in developing countries. Guinea fowl breeding, which is an integral part of this family poultry farming, faces many constraints, among which young guinea-fowl mortality comes first [1] [2] [3] . Indeed, mortality rates ranging from 50% to 100% have been recorded in several countries such as Benin, Burkina Faso, and Nigeria etc.
Family poultry farming, in particular that of guinea fowl, occupies an important place in the contribution of animal protein in many African countries, including those in the West African regions [4] [5] [6] . In Côte d'Ivoire, fowl breeding is located in the north of the country where it plays an important role in the food and economic income of the populations. However, like many other countries (Benin, Ghana, Burkina Faso, Nigeria), it faces many challenges that slow its development. Among these difficulties, the major constraint remains the mortality of young guinea-fowl. [7] showed that, fowl mortality was influenced by several parameters, the most imminent is parasitic. Although it plays a significant role in the country's supply of animal protein, the guinea fowl has remained almost on the margins of research by the Ivorian scientific community. However, in view of the growing need for animal protein due to the demographic explosion, the Ivorian must consider all the breeding which can product animal protein. Thus, this study which attempts to understand the causes of fowl mortality through a parasitological study in the species. Indeed, several studies have shown that guinea fowl are resistant to major avian diseases of bacterial and viral origin [8] , however, according to [9] , they appear to be susceptible to parasitic diseases. Thus, the aim of this study is to identify and determine the prevalence of gastrointestinal parasites in fowl breeding in northern Côte d'Ivoire. 
Material and methods

Study area
Sampling and samples conservation
Monthly sampling of fresh droppings and dead fowl was conducted on breeding at each locality. For example, the droppings and intestinal and caecal contents of the fowl (taken after dissection) were conditioned in hermetically closed jars and sent to the parasitology laboratory of LANADA (National Laboratory of Support to Agricultural Development). At this level, all the 448 samples were stored in the refrigerator at 4 °C before being subjected to coprological examination.
Droppings analysis
The analysis of droppings concerned the qualitative analysis. Thus, droppings were subjected to the flotation technique to determine the possible presence of parasites in their breasts. For each sample, 3 g of feces were homogenized in 42 ml of NaCl solution (density 1.2). After sieving, the mixture was poured into a test tube until a convergent meniscus was obtained. Then a slide was applied to the top of the tube, thus facilitating contact between the slide and the liquid. The slide is removed 10 minutes later and placed and observed to microscope.
Statistical analysis
The proportions of the different parasites obtained in the different study localities were tested to G-test using R version 3.5.1.
Results
Parasitic checkup
The coprological analysis of all droppings reveals the presence of five (5) 
Parasites distribution
Coprological analysis of 448 samples collected during the 12 months of the study showed a dominance of Eimeria spp compared to other parasites ( The Ascaris spp and strongle spp, were more abundant in the Department of Sinematiali with prevalences of 40.18% and 34.82% respectively. Conversely, none of these parasites were observed in the department of Niakara. The cases of Taenia spp were recorded only in the department of Sinématiali with only 6 cases. The present study shows that the department of Sinématiali is the only locality recording the presence of all parasites.
Figure 3
Prevalence of parasites encountered in study area
Parasites prevalence by department
The Table 1 shows the distribution of parasites by department. Of all the parasites encountered, Eimeria sp was present in all study localities. However, Korhogo department has the highest infestation rate to Eimeria spp with a prevalence of 77.68%. This value increases to 13.39% in Niakaramandougou (Niakara) which is about 6 times lower than in Korhogo. The departments of Sinématiali and Dikodougou (Diko) recorded a prevalence of 58.93% and 21.43% of Eimeria spp, respectively. "a" and "b" on the same line indicate a significant difference (at the 5% threshold) between prevalence of the parasites in different departments.
Parasites distribution in the different localities according to age group
The table 2 shows the parasite prevalence of the different localities according to the age of the subjects. In view of the table, parasites such as Eimeria spp; Ascaris spp and strongle spp are present in subjects of all ages, in the localities of Korhogo, Sinématiali and Dikodougou. However, the most infested age groups are 22 to 60 days and older than 60 days, although this last age group is generally less infested than the first. In Korhogo, only the prevalence of Eimeria spp is statistically different from one age group to another. In this locality, the proportion of keets aged to 22 and 60 days, infested by Eimeria spp, is 1.57 and 3.14 times higher respectively than that of age greater than 60 days and 0 to 21 days of age. At the Sinematiali level, the prevalence of different parasites is statistically different from one age group to another. However, in Diko and Niakara the prevalence of different registered parasites remains statistically similar even if the prevalence of the 22 to 60 days age group remains apparently higher. 
There are three levels of significance: (*) P-value < 0.01; (**) P-value <0.001; (***) P-value <0.0001. Allocation a, b and ab on the same line indicate a significant difference (p <0.05) in the prevalence of parasites by age within each locality.
Seasonal distribution
According to Figure 2 , the Eimeria spp and Ascaris spp parasites are less present in the dry season (December-April) compared to the wet season (May-November). In the wet season, these parasites have a double prevalence of the dry season. However, other parasites such as strongle spp, Trichuris spp and Taenia spp have a relatively similar seasonal prevalence to the two (2) seasons.
Figure 4 Seasonal parasites prevalence
Discussion
The study of the level of parasitism in fowl farms in the north of the Ivory Coast showed that the farms of the northern region of the country are generally characterized by five species of parasites including Eimeria sp; Ascaris sp, strangles spp; Trichuris spp and Taenia spp. The presence of these pests on these farms was due to the manner in which breeders operated. In fact, in all the fowl farms visited, the brooding of the eggs of guinea fowl is ensured by mother hens who, at hatching, drive the fowl until about two months. Furthermore, even after separation from the mother chicken, fowl flourish mixed with other poultry and share the same path until adulthood. Several studies had already shown the presence of the same species of parasites in domestic chickens in the sub-region [10; 11] . Also, studies in other parts of the globe, including Ghana [12] , Benin; [13] , Tanzania [14] and Zimbabwe [15; 16] yielded similar results and these authors attributed the causes of this poly-parasitic behaviour to the way animals are conducted. Indeed, according to these authors, extensive driving common to almost all African countries would be the main source of infestation but also of spread of parasites.
This study also reveals a dominance of coccidiosis (42.85%) over other parasites in the study area. This high presence of Eimeria spp could be explained by the fact that the temperature and humidity conditions are favorable for the sporulation of oocysts.
The departments of Korhogo (77.68%) and Sinematiali (58.93%) have the highest prevalence of Eimeria spp ( Table 1) . The high prevalence of Eimeria spp in these two departments could be explained firstly by the proximity between them but also by the nonuse of deparasitizing by breeders. Indeed, the proximity between these two localities facilitates exchanges between breeders. In this sense the town of Korhogo constituting the center of exchanges, receives animals, feeds, poultry vehicles and breeders from the surrounding localities. In addition, all breeders in the study area use only decoctions against the parasites.
The presence of Eimeria spp; Ascaris spp and strongle spp in guinea fowl of all age groups were close because they were the three most common parasites in other bird species with which guinea fowl live. Thus, living in the same environment, these different animals infest each other. The Taenia spp was only encountered in Sinematiali and only animals over 60 days old are affected. The presence of this parasite in adult animals is due to the fact that, in this locality, guinea fowl feed regularly goes to night parks of cattle.
With respect to seasonal distribution of parasites, the present study shows that Eimeria spp and Ascaris spp are statistically more abundant in the rainy season than the other three parasites (Strongle, Trichuris and Taenia) which have a similar prevalence at the two (2) seasons even if apparent, the wet season remains more dominant. The difference in prevalence observed during the two seasons for Eimeria spp and Ascaris spp could be attributed to the favorable conditions offered by the wet season for their development. During the wet season, temperature and relative humidity promote the proliferation of parasites while the dry season is rather unfavorable. That's the last thing. The absence of puddles of water and pools during the dry season would be one of the main causes of this low level of infestation. Moreover, during this period, breeders to water their animals, use drinking water. Similar observations were made by [17] in their study of the socio-economic attributes of fowl breeding in Ghana. According to these authors, unlike adult guinea fowl, young guinea-fowl during the first six weeks of age are need intensive care. These authors report that breeders take the fowl with them to the field and feed them with either crushed maize, sorghum or termites.
Conclusion
The study reveals that guinea fowl are host of a variety of gastrointestinal parasites, including Ascaris spp, Strongles spp, Trichuris spp, Taenia spp and, above all, coccidia. Of the four departments that of Sinématali recorded the strongest polyparasitic. However, the highest prevalence of coccidia was recorded in Korhogo. In addition, the wet season is the period of highest parasitic prevalence, especially in animals over 21 days of age. As a result of this study, it would be interesting to propose a prophylaxis program adapted to the conditions of extensive breeding. Such program would reduce the rate of parasitic infestation of animals and thus the mortality rate.
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